pulmonary pathogens causing pneumonia may also cause outbreaks of nursing home-acquired pneumonia (NHAP) or nosocomial pneumonia (NP). Atypical pneumonia as a cause of NHAP or NP is rare. Atypical pathogens are more common than typical bacterial pathogens in mild or ambulatory CAP in adults. Legionella is an important cause of severe CAP in hospitalised patients [4, 5, [7] [8] [9] [10] .
The atypical pneumonias may be classified clinically as those that are zoonotically transmitted and those that are not. The zoonotic atypical pneumonias include psittacosis, Q fever, and tularaemia, and the nonzoonotic atypical pneumonias include Mycoplasma, Chlamydia pneumoniae, and Legionella CAPs. Both the zoonotic and nonzoonotic atypical pneumonias differ fundamentally from bacterial CAPs. However, the main feature differentiating atypical from typical CAP pathogens is the presence or absence of extrapulmonary findings. All atypical pulmonary pathogens, both zoonotic and nonzoonotic, cause systemic infectious disease with a pulmonary component, i.e., pneumonia. Pneumonias caused by Streptococcus pneumoniae, Haemophilus influenzae, or Moraxella catarrhalis are typical CAPs with clinical and laboratory findings limited to the lungs. Once this distinction is made in CAP with extrapulmonary findings, the clinician can then determine the characteristic pattern of organ involvement and narrow down the diagnostic possibilities [4] [5] [6] [7] [8] [9] [10] .
Each atypical pulmonary pathogen has a predilection for certain extrapulmonary organ systems. It is the characteristic pattern of organ involvement rather than individual clinical or laboratory findings, that distinguishes the atypical pneumonias from each other. The extrapulmonary pattern of organ involvement of Legionella, for example, is very different and distinct from C. pneumoniae or Mycoplasma CAP, and provides the basis for a presumptive clinical diagnosis. If the distinctive patterns of extrapulmonary organ involvement associated with each atypical pathogen are recognised, a presumptive clinical diagnosis is usually straightforward and accurate. Presumptive clinical diagnosis is not definitive but should prompt specific diagnostic testing to confirm or rule out specific pathogens [1] [2] [3] [4] [7] [8] [9] [10] .
In the literature, most studies have been unable to clearly differentiate typical from atypical pneumonias. The main difficulty with such studies is that they have compared individual clinical and laboratory findings of atypical and typical pathogens. These studies correctly concluded that there are few, if any, discernible differences in isolated findings. Only rarely have studies used a syndromic diagnosis, and only one has used a weighted syndromic point system of diagnosis. Using a weighted syndromic approach based on the relative clinical specificity of characteristic clinical findings, it is clear that with good sensitivity and specificity, clinicians can not only differentiate typical from atypical pneumonias, but can accurately presumptively diagnose legionnaire's disease [11] [12] [13] [14] .
The importance of the atypical pneumonias is not based on their clinical incidence per se, which is important enough, but rather on other clinical and public health aspects. The atypical pneumonias require a different therapeutic approach than that for typical CAPs [1, 2, 15] . Atypical CAP pathogens, particularly M. pneumoniae and C. pneumoniae constitute the majority of CAPs in young adults in the ambulatory or outpatient setting. The outpatient setting is the area where atypical pathogens are quantitatively more important than their typical CAP counterparts. Atypical pathogens, particularly Legionella, also are an important cause of severe CAP. Typical bacterial pathogens have classically responded to b-lactam antimicrobial therapy because they have a cell wall amenable to b-lactam disruption. In contrast, most of the atypical pathogens do not have a bacterial cell wall and some are intracellular, e.g., Legionella, and still others are paracellular, e.g., M. pneumoniae [1, 2, 9, 10] .
Antimicrobials that inhibit or eradicate microorganisms by interfering with intracellular protein synthesis enzymes are effective against atypical pathogens. Macrolides and tetracyclines interfere with intracellular bacterial protein synthesis. Quinolones, and most recently ketolides, have been shown to be the most highly effective antimicrobials against atypical pathogens, particularly Legionella. Because some of the atypical pathogens are intracellular, e.g., Legionella, intracellular antibiotic penetration into alveolar macrophages (AM), is also important. Macrolides, tetracyclines, quinolones and ketolides concentrate in AMs [12, [16] [17] [18] [19] .
Atypical CAP pathogens are quantitatively more important in the outpatient setting, and qualitatively important in hospitalised patients Cunha The atypical pneumonias 13 with severe CAP. There are also public health considerations that add to the importance of some atypical CAP pathogens. Aside from the potential role of C. pneumoniae in coronary artery disease and multiple sclerosis, it is clear that C. pneumoniae and M. pneumoniae infection may be complicated by asthma. M. pneumoniae and C. pneumoniae infection are also important causes of nonexudative pharyngitis [21] [22] [23] [24] [25] [26] [27] [28] .
Zoonotic atypical pneumonias have always been important causes of CAP in areas endemic for these infectious diseases. Psittacosis remains an important cause of CAP among those in contact with psittacine birds. Q fever occurs sporadically in those in close contact with parturient cats, or in sheep-raising areas. Endocarditis is an infrequent but important problem in endemic Q fever areas. Tularemia has six clinical presentations, any of which may be accompanied by pneumonia. In endemic areas tularaemia remains an important and potentially serious infectious disease [4, 7, 10, [29] [30] [31] [32] .
Atypical pathogens are thus more important than estimates of their relative incidence would suggest in terms of diagnostic difficulties, nonblactam susceptibility and their severity ⁄ complications.
C L I N I C A L D I A G N O S I S O F A T Y P I C A L P N E U M O N I A S
If a patient presents with pneumonia, and in addition there are extrapulmonary findings, the patient has an atypical pneumonia. Patients with CAP plus extrapulmonary findings should, for clinical purposes, be further subdivided into those with zoonotic or nonzoonotic CAP. Zoonotic atypical CAPs due to Q fever, psittacosis, or tularaemia occur after contact with the respective vectors. Psittacosis is an exception and may be contracted after contact with well or ill psittacine birds. Tularemia and Q fever CAP are not random occurrences and a recent epidemiological contact history is required before considering the diagnosis. If a patient with an atypical pneumonia has a negative epidemiological contact history for psittacosis, Q fever, or tularaemia, it is extremely unlikely that the patient has a zoonotic atypical CAP, [6, 7, [21] [22] [23] [24] and it may be correctly assumed that the patient has a nonzoonotic atypical pneumonia due to Legionella, M. pneumoniae, or C. pneumoniae (Table 1) [33] [34] [35] [36] [37] [38] .
C L I N I C A L D I F F E R E N T I A T I O N O F L E G I O N E L L A F R O M O T H E R T Y P I C A L A N D A T Y P I C A L C A P S
To differentiate Legionella from S. pneumoniae CAP, cardiac, hepatic and renal abnormalities are most reliable. CNS manifestations may occur with S. pneumoniae CAP in patients who display mental confusion secondary to fever or hypoxemia. Patients with legionnaire's disease will have other non-CNS findings which will readily permit clinical differentiation between these two entities. The patient with S. pneumoniae and mental confusion will have no other extrapulmonary abnormalities, eliminating any potential diagnostic confusion. CNS abnormalities clearly illustrate the point that individual findings, e.g., mental confusion as an isolated clinical entity, are not helpful in distinguishing between typical and atypical pathogens. It is the pattern of extrapulmonary abnormalities that provides the basis for a syndromic diagnosis. The more abnormalities that are present, the more statistically certain is the presumptive clinical diagnosis [1, 4, [9] [10] [11] [33] [34] [35] [36] [37] .
Because each atypical pulmonary pathogen has a different pattern of extrapulmonary organ involvement, a presumptive clinical diagnosis can be made if the characteristic pattern of organ involvement is recognised by the clinician. It is relatively straightforward to differentiate Legionella from M. pneumoniae, but more difficult to differentiate M. pneumoniae from C. pneumoniae. In practice, the main clinical problem is to differentiate Legionella from S. pneumoniae and to differentiate Legionella from M. pneumoniae CAP. Based on the characteristic pattern of organ involvement, Legionella patients invariably have several of the following clinical or laboratory features: CNS abnormalities (headache, mental confusion, encephalopathy, lethargy); cardiac abnormalities (relative bradycardia); gastrointestinal manifestations (watery diarrhoea, abdominal pain); hepatic involvement (early or mild transient elevations of the serum transaminases); renal abnormalities (microscopic haematuria, increased creatinine); muscle involvement (elevated CPK and aldolase), and ⁄ or electrolyte abnormalities (hypophosphataemia, hyponatraemia). In contrast, the pattern of organ involvement characteristic of M. pneumoniae CAP excludes CNS involvement (except rarely in patients with meningoencephalitis); includes upper respiratory tract involvement (otitis, bullous myringitis, non-exudative pharyngitis); excludes cardiac involvement (no relative bradycardia, rarely myocarditis); includes gastrointestinal involvement (watery diarrhoea but not abdominal pain); excludes hepatic involvement; excludes muscle involvement; includes skin involvement (erythema multiforme); excludes renal involvement (rarely glomerulonephritis); and excludes electrolyte abnormalities. The distinctive laboratory feature of M. pneumoniae CAP is a highly elevated cold agglutinin titre ( ‡ 1 : 64) in 75% of patients. It should be apparent that the most important characteristic features that distinguish Legionella from M. pneumoniae CAP are the presence of CNS, cardiac, hepatic, renal, and electrolyte abnormalities in Legionella infection, none of which are features of M. pneumoniae CAP [1, 2, [4] [5] [6] [7] [8] [9] [10] [32] [33] [34] [35] [36] [37] [38] .
Not every patient with Mycoplasma pneumonia has an increase in cold agglutinins and those who do have increases that are early or transient. Thus the absence of increased cold agglutinins does not rule out M. pneumoniae infection. Highly elevated cold agglutinin titres ( ‡ 1 : 64) rule out non M. pneumoniae etiologies [1,2,4-10,37,38] ( Fig. 1 ).
C A P C O -I N F E C T I O N S
Because co-infections, i.e., dual typical bacterial pathogens, dual atypical pathogens, or typical plus an atypical pathogen, are exceedingly rare there is no need to expend diagnostic resources looking for copathogens in patients with CAP. Studies that have reported typical or atypical copathogens have been based on culture for one and serology for the other. Serological diagnoses, particularly those based upon IgG titres, are 
C L I N I C A L D I A G N O S I S O F L E G I O N N A I R E ' S D I S E A S E
Legionella, among the nonzoonotic atypical pathogens, is the one that is most likely to be misdiagnosed or present as severe CAP. The presumptive diagnosis of legionnaire's disease may be made syndromically if the characteristic pattern of organ involvement of legionnaire's disease is present. As with other infectious diseases, some findings have greater diagnostic significance than others. The clinician should try to distinguish between clinical findings that are compatible with the diagnosis (nonspecific) and those that are characteristic in combination (specific absence of any of them does not mean that the patient does not have legionnaire's disease. As mentioned previously, a highly elevated cold agglutinin titre ( ‡ 1 : 64) argues for the diagnosis of M. pneumoniae and strongly against the diagnosis of Legionella or C. pneumoniae [1, 2, [4] [5] [6] [7] [8] [9] [10] 39] ( Table 2) .
W I N T H R O P -U N I V E R S I T Y H O S P I T A L I N F E C T I O U S D I S E A S E D I V I S I O N ' S W E I G H T E D P O I N T S C O R E S Y S T E M T O D I A G N O S E L E G I O N N A I R E ' S D I S E A S E
Particularly with Legionella CAP, it is key to distinguish extrapulmonary features compatible with the diagnosis from those characteristic of the diagnosis. Much of the problem in the literature is centred on this point. The failure of some studies to clinically differentiate legionnaire's diease from other typical or atypical pneumonias is based either on a comparison of isolated clinical or laboratory findings or an incorrect aggregation of findings. For a syndromic diagnosis to be accurate, it must be weighted, since characteristic findings have more diagnostic importance than those which are only consistent with the diagnosis [37, 38, 44, 45] .
The single most important misunderstood and misinterpreted clinical sign associated with legionnaire's disease is relative bradycardia. In the literature, relative bradycardia, if described at all as a finding in legionnaire's disease, is never defined or is loosely described as a 'pulse temperature deficit'. Relative bradycardia is a regular feature of legionnaire's disease and is a characteristic sign and constant finding in legionnaire's disease irrespective of the Legionella species [37, 38, 46] .
If psittacosis and Q fever can be ruled out on epidemiological grounds in patients with CAP, relative bradycardia should suggest the possibility of legionnaire's disease. Relative bradycardia cannot be used as a diagnostic criterion in patients with pacemaker-induced rhythms, arrhythmias, or those on b-blocker medications. Temperature increases the pulse by ten beats ⁄ minute/°F in febrile states, and this relationship defines appropriate pulse ⁄ temperature relationships with any given degree of fever > 102°F. For example, in a patient with a 103°F temperature, the appropriate pulse response is 120 beats ⁄ minute. In this patient, if relative bradycardia is present, the pulse is £ 120 beats per minute and often in the 80-90 beats per minute range. Pulse/temperature relationships are not altered by digitalis preparations, dihydropyridine calcium channel blockers, or ACE inhibitors, but only by b-blockers or nondihydropyridine calcium channel blockers (diltiazem, verapamil). Any patient on a b-blocker who develops a fever will have relative bradycardia. For this reason, clinicians must be wary of incorrectly ascribing relative bradycardia to legionnaire's disease in cardiac patients on bblockers and fever. Exclusions and criteria aside, relative bradycardia is the most constant and important physical sign in legionnaire's disease. Relative bradycardia may also be associated with psittacosis or Q fever, but is not M. pneumoniae, C. pneumoniae, or typical bacterial CAPs. A rapid way to clinically differentiate M. pneumoniae from Legionella CAP is by the presence or absence of relative bradycardia. Relative bradycardia in a patient with a zoonotic CAP should suggest Q [37, 38, 44] . Symptoms characteristic of legionnaire's disease should be carefully looked for. In a patient with CAP, the presence of otherwise unexplained loose stools or diarrhoea limits diagnostic possibilities to M. pneumoniae and legionnaire's disease. Loose stools are more common than diarrhoea, and diarrhoea is watery with Mycoplasma and Legionella CAP. If a patient with CAP has abdominal pain with or without loose stools or diarrhoea, then Legionella is highly likely since no other cause of CAP is associated with acute abdominal pain [37, 38] .
Negative findings argue strongly for an alternate diagnosis and are also helpful in ruling out legionnaire's disease. Upper respiratory tract involvement is characteristic of M. pneumoniae and Chlamydia pneumoniae CAP, but not of Legionella CAP. The presence of ear signs, laryngitis, or non-exudative pharyngitis in a patient with CAP suggests M. pneumoniae or C. pneumoniae as the most likely diagnostic possibilities, but also effectively rules out legionnaire's disease. Meningism or seizures argue strongly against Legionella infecion, but headache, mental confusion, encephalopathy or lethargy are consistent with it. Dermatological findings also effectively rule out legionnaire's disease from diagnostic consideration in a patient with CAP. A maculopapular facial rash (Horder's spots) should suggest psittacosis, a purple papule or extremity ulcer should suggest tularaemia, and erythema multiforme should suggest M. pneumoniae [1, 2, [4] [5] [6] [7] [8] [9] [10] 37, 38, 44] .
Combining positive and negative signs, symptoms, and laboratory features is the basis of a syndromic diagnosis based upon a weighted point system. The Winthrop-University Hospital point system for diagnosing legionnaire's disease has very good sensitivity and specificity. To date, it remains the best system for diagnosing legionnaire's disease. The weighted point system was intended to give the clinician a probability index to prompt specific testing for Legionella. The system was intended to increase awareness of Legionella, arrive at a presumptive clinical diagnosis, and prompt specific testing for Legionella. It has recently been modified with even better sensitivity and specificity than originally described in 1996. The weighted point system has been in use by the Infectious Disease Division at Winthrop-University Hospital for over a decade and the modified version remains the best way to diagnose legionnaire's disease [15, 46] . It is easily used and readily available for clinicians to assess the probability of legionnaire's disease in patients with CAP. If the system indicates high probability for Legionella, anti-Legionella therapy should be included in the empirical therapeutic regimen and specific tests for Legionella should be ordered (Table 5 ) [20, [47] [48] [49] .
M . P N E U M O N I A E A N D C . P N E U M O N I A E C A P
M. pneumoniae and C. pneumoniae CAP closely resemble each other in their clinical manifestations, but have some important distinguishing features. Firstly, M. pneumoniae is an acute infectious disease, while in contrast, C. pneumoniae may be acute but is typically a chronic disease. M. pneumoniae pneumonia, like other atypical pneumonias, is characterised by its pattern of extrapulmonary organ involvement [1, 2] . Mycoplasma has a predilection for the upper, as well as Gastrointestinal involvement is typical for Mycoplasma, and is much less common with C. pneumoniae pneumonia. In a patient with CAP and otherwise unexplained watery diarrhoea associated with pneumonia, the differential diagnostic possibilities are limited to Legionella and Mycoplasma [4] [5] [6] [7] [8] [9] [10] [50] [51] [52] [53] [54] [55] [56] [57] [58] . In patients with advanced cardiopulmonary disease and in compromised hosts, M. pneumoniae or C. pneumoniae CAP may present as severe CAP [59, 60] . C. pneumoniae has been associated with outbreaks in nursing home aquired pneumonia (NHAP) [4, 57, 61] .
L A B O R A T O R Y D I A G N O S I S O F A T Y P I C A L C A P S
Atypical pathogens are difficult to culture or dangerous to isolate. For this reason, clinical syndromic diagnosis is essential to increase suspicion of the diagnosis and begin appropriate empirical antimicrobial therapy as well as to prompt specific diagnostic testing. Specific diagnostic testing is available for the atypical pathogens causing CAP. Legionella may be rapidly diagnosed by direct fluorescent antibody (DFA) staining of sputum or respiratory secretions, pleural fluid, or lung specimens. DFA positivity in sputum decreases rapidly after initiation of M. pneumoniae and C. pneumoniae may be cultured from respiratory secretions in special viral media. More commonly, the diagnosis of M. pneumoniae and C. pneumoniae is serological [56] . An acutely elevated M. pneumoniae or C. pneumoniae IgM titre in a patient with CAP is diagnostic. A four-fold increase in IgG M. pneumoniae or C. pneumoniae titres is indicative of past exposure or infection and is not diagnostic of acute infection or concurrent infection [4] [5] [6] [7] [8] [9] [10] 62] .
Because C. psittaci is difficult to isolate, diagnosis is entirely based on serological methods. Elevated tube agglutination (TA) tests for C. psittaci are diagnostic in nonimmune or previously unexposed patients. The diagnosis of tularemia and Q fever is also serological, since these organisms are highly infectious, dangerous, and difficult to isolate. In nonimmune, nonexposed persons acute elevations of F. tularensis IgM ⁄ IgG titres are diagnostic. Excluding high initial acute titres for Q fever or tularemia, the diagnosis of these zoonotic CAPs is based on a four-fold increase in titres between acute and convalescent specimens 4-8 weeks apart. Persist-ently highly elevated C. burnetii IgG levels indicate chronic Q fever infection rather than acute infection 4-10, [29] [30] [31] [32] .
Radiologically, viral pneumonias typically have bilateral diffuse interstitial infiltrates without pleural effusion (with the exception of adenoviral pneumonia) or focal or segmental infiltrates plus or minus pleural effusion. Atypical pneumonias have no distinctive chest X-ray pattern. Pleural effusions may be seen with tularemia and Legionella and small effusions with M. pneumoniae. There is no specific chest X-ray pattern for Legionella, but rapidly progressive asymmetrical infiltrates are typical [1, 2, [4] [5] [6] [7] [8] [9] [10] [63] [64] [65] .
A N T I M I C R O B I A L T H E R A P Y F O R A T Y P I C A L C A P S

Macrolides and Rifampin
During the initial outbreak of legionnaire's disease in Philadelphia, it was realised that patients did not respond to b-lactam therapy, but it soon became apparent that antimicrobials that worked intracellularly, i.e., macrolides and tetracyclines, were effective. Erythromycin was usually effective, but therapeutic failures did occur. For this reason, rifampin was added to increase anti-Legionella activity. Doxycycline has more inherent anti-Legionella activity than erythromycin or conventional tetracyclines, and has been used as an effective anti-Legionella agent for decades.
In addition to anti-Legionella activity, the other therapeutic consideration in treating legionnaire's disease is intracellular penetration. Legionella is an obligate intracellular organism and resides in the alveolar macrophage (AM). The eradication of intracellular pathogens is ordinarily difficult because many antibiotics do not concentrate intracellularly. Fortunately, all agents active against Legionella concentrate in the AM. The efficacy of erythromycin despite its limited anti-Legionella potency may be explained because it concentrates within the AM. Rifampin has anti-Legionella activity in vitro, but clinical experience with rifampin in combination therapy is limited. Rifampin should not be used alone because of the potential for the rapid development of resistance to other organisms. With doxycycline and newer more potent anti-Legionella agents, the rationale for erythromycin plus rifampin combination therapy has essentially been eliminated [5, 15, 61, 62, 66, 67] .
Doxycycline
Doxycycline had a high degree of anti-Legionella activity and is more active than either erythromycin or tetracycline. If doxycycline is used to treat moderate to severe legionnaire's disease, then a loading regimen, not a loading dose, should be used to optimise the therapeutic response. For moderate to severe Legionella CAP, doxycycline should be administered at a dose of 200 mg (IV ⁄ PO) every 12 h for 72 h, and then the dose may be decreased to 100 mg (IV ⁄ PO) every 12 h for the duration of therapy. Because doxycycline displays concentration-dependent killing kinetics at high dose, it may also be administered as a single daily dose of 400 mg (IV ⁄ PO) every 24 h as part of the 3-day loading regimen or as 200 mg (IV ⁄ PO) for completion of therapy. To the best of my knowledge, there has not been a therapeutic failure using doxycycline when administered with a loading regimen in treating even severe Legionella CAP [4] [5] [6] [68] [69] [70] [71] [72] [73] [74] [75] [76] .
Respiratory Quinolones
The quinolones have revolutionised anti-Legionella antimicrobial therapy. As good as doxycycline is, the fluoroquinolones are vastly superior in terms of anti-in-vitro activity. Fluoroquinolones, like other anti-Legionella antimicrobials, concentrate in AM to achieve high intracellular concentrations. Because of the potency of quinolones, particularly the 'respiratory quinolones' against Legionella species, there is no rationale for adding rifampin or any other anti-Legionella drug to quinolone therapy. There is sufficient clinical experience to confirm the in-vivo efficacy of the fluoroquinolones in treating legionnaire's disease. Because of the importance of atypical organisms in CAP (15%), and in particular because of the potential for severe CAP with Legionella, the preferred empirical monotherapy for moderate ⁄ severe CAP is a 'respiratory fluoroquinolone'. 'Respiratory quinolones' are highly active against the typical pathogens causing CAP, and are highly active against all of the zoonotic and nonzoonotic pathogens as well. Empirical 'respiratory quinolone' monotherapy offers many advantages including the simplicity, cost savings, pharmacokinetics and minimal drug reactions and as well as providing optimal coverage for typical and atypical pathogens using a single antimicrobial.
'Respiratory quinolones' have excellent bioavailability and lend themselves readily to intravenous/oral switch programmes. Patients receiving 'respiratory quinolone' oral therapy have the same blood and lung levels as those receiving the same dose intravenously. Critically ill patients may be started on intravenous therapy and should be switched to the oral equivalent as soon as the patient responds, if oral therapy can be given. With erythromycin and tetracycline, therapy for legionnaire's disease continued for 4-6 weeks to prevent relapse. Although clinical experience is limited, it appears that 2 weeks of therapy with highly active, anti-Legionella antibiotics, e.g., 'respiratory quinolones', appear to provide adequate therapy [77] [78] [79] [80] [81] [82] .
Telithromycin
Ketolides also have a high degree of anti-Legionella activity. Telithromycin is a ketolide that is available at the present time only as an oral formulation. Telithromycin is useful therefore as monotherapy for the empirical treatment of mild to moderate typical ⁄ atypical CAP when oral therapy is desired. Telithromycin also may be used in switch therapy when therapy has been initiated with an intravenous anti-Legionella agent [83] [84] [85] .
S E V E R E C A P D U E T O A T Y P I C A L P A T H O G E N S
The severity of CAP is related primarily to the underlying immune status and cardiopulmonary function of the host. For this reason, pathogens of relatively low virulence, e.g., M. pneumoniae, in a patient with advanced lung disease can present as severe CAP. Of the atypical pathogens, Legionella is most likely to present as severe CAP requiring hospitalisation and ICU admission. Therapy of severe CAP is usually initiated intravenously, and after clinical defervescence, therapy may be switched to an oral equivalent [86] [87] [88] [89] [90] [91] [92] [93] .
I M P O R T A N C E O F M . P N E U M O N I A E A N D C . P N E U M O N I A E
C. pneumoniae CAP closely resembles M. pneumoniae CAP. The epidemiology of C. pneumoniae also parallels that of M. pneumoniae except in NHAP. C. pneumoniae has been shown to cause outbreaks Cunha The atypical pneumonias 21 in patients in chronic care facilities and this has not been the case with M. pneumoniae. Both M. pneumoniae and C. pneumoniae CAP are most common in the ambulatory setting in young adults, but are responsible for a small number of patients who are hospitalised with CAP. M. pneumoniae and C. pneumoniae may present in patients with severely compromised respiratory function as severe CAP. M. pneumoniae, and to a lesser extent C. pneumoniae, may precipitate an attack of asthma or exacerbate existing asthma. Some patients who have recently had M. pneumoniae CAP develop post-CAP asthma which may be permanent. It would seem that M. pneumoniae which resides on the surface of the respiratory epithelium is in a perfect position to cause bronchial or hyper-reactivities and ⁄ or bronchospasm. The treatment of M. pneumoniae and C. pneumoniae CAP is important, not because of the severity of the illness, but if for no other reason, to decrease communicability and to decrease post-CAP asthma [4] [5] [6] [7] [8] [9] [10] 94, 95] .
C. pneumoniae has important public health implications in addition to CAP. C. pneumoniae chronic infection has been implicated in the aetiology of MS and coronary artery disease. Researchers at Vanderbilt University School of Medicine have used PCR and sophisticated diagnostic techniques to diagnose Chlamydia pneumoniae in patients with MS. They have achieved very good results, even in patients with far advanced MS, using prolonged anti-C. pneumoniae treatment. The role of C. pneumoniae in coronary artery disease remains controversial. Some trials have been conducted to evaluate the prophylactic value of antichlamydial prophylaxis in the prevention of CAD, but these studies have been inconclusive. Future studies will determine the role of C. pneumoniae in CAP and MS as well as other chronic infectious diseases [80, [96] [97] [98] [99] [100] .
